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Description 

[0001] The present invention relates to the use of the 
beta-glucuronidase not in combination with allergens for 
the preparation of medicaments for the treatment of im- 5 
mune or allergic diseases. 

[0002] Beta-glucuFonidase is a enzyme capable of 
cleaving glucuronic groups, present In liver, spleen, tis- 
sues of the endocrine and reproductive systems of 
mammals and other higher animals. The main use of io 
beta-glucuronidase is In diagnostics, for example for the 
determination of steroids in blood and urine. The en- 
zyme Is also widely used as reagent In Immunoenzyme 
and molecular biology techniques. 

[0003] Recently, beta-glucuronidase inhibitors have ^5 
been studied as potential drugs for the therapy of inflam- 
matory and neoplastic diseases. 
[0004] The treatment of the allergic diseases is 
based, on the one hand, on environmental prevention 
and, on the other, on the use of symptomatic medica- 20 
ments and/or of specific hyposensitizing immunothera- 
pies. The latter involve the administration of the suitably 
formulated allergen, responsible for the disease, at reg- 
ular intervals for prolonged times (3-5 years). 
[0005] A mixture of allergens and beta-glucuronidase 25 
has been commercially available for some time, which 
offers some advantages compared with the administra- 
tion of the allergens alone. 

[0006] tn particular, L. M. Mc Ewen (Brit. Med. J., 
1967; 11: 509-530) treated animals, which had previ- 30 
ously been immunized with antigen plus beta-glucuro- 
nidase or hyaluronidase, and he found that these en- 
zymes Induced hyposensitization. The same Author 
suggested that said activity is due to the action of the 
enzyme on the allergen: the mixture is prepared at the 35 
time of administration, and it decreases in time, but it 
can be preserved by the presence of glucose. The ther- 
apeutical action is exerted by the simultaneous admin- 
istration of enzyme and allergen, and It also depends on 
the presence of cyclohexanedlol ("the ability of beta-glu- 40 
curonidase and a small dose of antigen to modify 3 diot 
structure appears to be optimal to control the effect of 
the enzyme"). 

[0007] Subsequentiy, the same Autiior disclosed the 
clinical use of a product consisting of a mixture contain- 45 
ing the enzyme, the allergen mixture, the diol and pro- 
tamine (Ann. Allergy, 1973; 31: 543-550). 
[0008] A number of clinical studies has subsequently 
been published about the effectiveness of the mixture 
(Feel P. et al., 1988. Eur. J. Clin. Pharmacol., 1990, 38, so 
77-79; Di Stanislao C, et al. Ailergie et Immunologle, 
1997; 2: 39-42; Vena GA, et al.. The Med. J. of Surg, 
and Med.. 1993; 253-256; Caramla G., et aL. Ailergie et 
Immunologle, 1996; 28 : 70-73; Cantani A., et al J. In- 
vest. Allergol. Clin. Immunol.. 1996; 6(4): 270-276; Eg- 55 
ger J. et al., The Lancet 1992; 2339: 1150-53; Astarita 
C. et al., J. Invest. Allergol. Clin. Immunol. 1996; 6 (4): 
248-55; Ippoliti R et al.. Ailergie et Immunologle. 1997; 



29 : 120-5; Troise C, et al., Ailergie et Immunologle, 
2000; 32: 246-49). 

[0009] In any event, it Is evident that beta-glucuroni- 
dase has to date been used always and only as an ad- 
juvant or enzyme activator of allergens and not due to 
its own Immunomodulating activity. 
[001 0] It has now been found that beta-glucuronidase 
Is capable of interfering in the human immune system, 
as it promotes the production of cytokines, in particular 
of IL-12, a cytokine known to be able to shift lym- 
phocytes from TH2 (the cause of tiie allergic disease) 
to TH1 (physiological response). 
[0011] Therefore, the present Invention relates to 
pharmaceutical compositions useful in tiie treatment of 
pathologies characterized unbalanced immune system, 
containing beta-glucuronidase not in combination with 
antigens. The compositions of the invention are partic- : 
ularly useful in the treatment of those pathologies which 
can be treated or alleviated by stimulating the produc- 
tion of lL-12. Examples of said pathologies include all 
diseases which benefit from an Increase in IL-12, par- 
ticularly the IgE - mediated allergic ones, the most im- 
portant being: asthma, rhinitis, conjunctivitis and hives. 
[0012] The direct administration of IL-12 has recently 
been suggested as adjuvant combined with vaccines, 
for the treatment of viral or bacterial infections (HIV in- 
fections included), autoimmune and neoplastic diseas- 
es (WO 99/44636. WO 99/44635). The use of thalido- 
mide to induce IL-12 production (WO 00/41547) has al- 
so been described, for the same applications. 
[001 3] On the other hand. Thalidomide is sadly known 
for Its teratogenic effects, whereas the direct adminis- 
tration of IL-1 2 involves the problems connected with the 
use of cytokines, which are proteins difficult to dose and 
not free from side effects. 

[0014] The use of beta-glucuronidase according to 
tiie invention is therefore advantageous and surprising, 
in particular compared with the atx>ve mentioned use of 
this enzyme In combination with the allergens, from 
which any activity stimulating interteukin-12 production 
could not be expected. 

[001 5] According to the invention, beta-glucuronidas- 
es of any type and origin may be used. 
[001 6] However, the use of a beta-glucuronidase suit- 
ably chemically modified to protect It from degradation 
by proteases, thereby prolonging Its duration of action, 
is preferred. Protective techniques are well-known and 
comprise, for example, the introduction of polyethylene 
glycol residues (pegylation) or cydohexanediol and pro- 
tamine residues in the molecule. 
[0017] For the envisaged for therapeutical uses, the 
optionally modified enzyme Is suitably formulated In 
pharmaceutical compositions for the parenteral admin- 
istration. Other administration routes, such as the oral 
one, can also be envisaged. Daily dosages will depend 
on a number of factors such as ttie type and severity of 
the disease as well as the reactivity of the immune sys- 
tem. As a rule, such dosages will range from at>out 40 
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U Fish man equivalents to a few ]ig, administered a few 
times at weekly or even monthly intervals. 
[001 8] The following example illustrates the invention 
in greater detail. 

5 

EXAMPLE 

[0019] The activity of beta-glucuronidase on the im- 
mune system, in particular the stimulation on cytokines 
and specifically on interleukin 12, alpha-TNF. alpha-in- io 
terferon and IL-10, was assayed. The test can be sum- 
marized as follows: CMNs were cultured in 24-wells 
plates (2x106 cells/ml) in complete medium for 4 hours 
at 37''C under humidified atmosphere enriched in 5% 
CO2. Wells were washed 3 times with PBS. pH 7.2. the is 
adhered cells were treated with the specific stimulus 
(beta-glucuronidase) and after a 3 day incubation su- 
pernatant was taken, aliquoted and stored at -20''C until 
use. The amount of IL-12 was determined on each sam- 
ple. The IL-12 contained in the supernatant was quan- 20 
titized by ELISA (Endogen, Wobum, MA. USA). 
[0020] The results reported in the annexed figure ev- 
idence that treatment with beta-glucuronidase stimu- 
lates IL-12 production. 



Claims 

1. The use of beta-glucuronidase not in combination 
with allergens for the preparation of medicaments 30 
for the treatment of immune or allergic diseases. 

2. The use as claimed in claim 1 for the treatment of 
those diseases which can be treated or alleviated 

by a stimulation of the production of cytokines, par- 35 
ttculariy of IL-12. 

3. The use as daimed in claim 1 or 2 for the treatment 
of all of the diseases which benefit from an increase 

in IL-12. 40 

4. The use as claimed in claim 3 for the treatment of 
IgE-medlated diseases. 

5. The use as claimed in claim 4 for the treatment of 4S 
asthma, rhinitis, conjunctivitis and hives. 
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